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SHUTTLE CRITICAL ITEMS LIST = QRBITER

SUBSYSTEM !ATMOSPHERILC REVIT. FMEA ND QOE=1B -05QE =2 REV:Qe/a7,/2=
ASEEMELY :WATER COOALANT LOOP ERIT. FUNC: 1R
P/R RI tMC250aD00Ll=0440,/05480 SRIT. HLW; 2
P/N VENDOR:SV7ISS5517 VEHICLE 103 1px ic4
QUANTITY 1 EFFECTIVITY: X X X

:pUAL Legp PHASE{5): FL IO X 00 X DO X .5

tONE PER SUBSYSTEM "

A=TASS B-H/A C=FAEE

PREPARED BY: ROVEDS APFROVIED B
nES M. K. DUONG Yo DES T gedkun’ Hadhl T Tr  S5M
RTL N. L. STEISSLINGER : REL,
GE 0. STOICA QE

ITIM: :
INTERCHANGER, WATER/FREGN INTERFACE

PUNCTION:
TRANSFERS CABIN WASTE HEAT FROM EITHER THE PRIMARY OR SECONDARY WHTEIR
COOLANT IL0FS TG THE FREGH COOLANT LOOFS FOR DISSIFATION.

FAILORE MHODE: -
RESTRICTED FLOW, WCL

CAUSE(S) ' P
CORRQZION, CONTAMINATIOCH, MECHARNICAL SHCCR

EFFECT (5] OM:
{A)SOBSYSTEM (B) INTERFACES [C)MISSION {D)CREW/VEMICLE

{A) REDUCED OR LOST COOLING CAPABILITY OF ONE WATER COOLANT LIoP,
(B) HQ EFFECT. REDUNDANT LQOP FROVIDES COOLING.

{C) PRSSIBLE EARLY HISSIGH.TERHIHATIQH FoR Lasi OF oW HifER oS LANT
Logp,

{D) POTENTIAL LOS3 OF CREW/VEHICLE UPON SUBSIQUENT LOSS5 OF REDUKDAKT
WATER COOLANT LOOP. SCREEN B IS N/A BECAUSE THE REDUNDANT CCOOLANT LS&P
I8 IN STANDBY UNTIL REQUIRELD.

DISPOSITION & RATIONALE:
{A)DESIGN (B)TEST (C)INSPECTION (D)FAILURE HISTORY (E)OPFRATIONAL USE

{A) DESIGN
THE INTERCHANGER IS MADE FROM /STAINLESS STEEL AND NICKEL BRONZE ALLSYS,
WHICH AREZ CORROSION RESISTANT AND COMPATIBLE WITH FRECN 21 AND WATER, AN
CONTAINS NO MOVING PARTS SUBJECT TO WEAR., THE FLOW HEADERS ARE MACHINED
FROM A SINCLE PIECE STAINLESS STEEL BAR. THE HEADERS ARE WELDED TO THE
CORE, WHICH IS MADE OF STACKED STAINLESS STEEL’PLATE-PIN PARTING SHEIETS
(THICKNESS = 0.005 INCH). ODESIGN PROOF PRESSURE OF 1.5 AND BURST
PRESSURE OF 2.0 TIMES MAXIMUM OPERATING FRESSURE.
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(B) TEST
ACCEPTANGE TEST = CORE IS LEAK TESTED PRIOR T0 INSTALLING THE HEADERS
AND ACAIN DURING/ATP GF ITEM,

QUALIFICATION TEST = QUALIFICATION TESTED FOR 100 MISSION LIFE. THE
INTERCHANGER WAS SUBJECTED TC A PROUF/RUPILE TEST FOR QUALIFICATICN.
DESIGH PROOF IS 575 PSIG AND UNIT DID NOT RUPTURE UNTIL 2440 PSTS.
(MAXINUM WATER COQLANT LOOP OPERATING FRESSURE IS 80 Pel¢). SUATECTEN
RANDOM VIBRATION SPECTRUM ENVELOFL OF 20 TO 80 HZ INCREASING AT &
DE/QCTAVE TO 0.875 GesZ/HZ, CONSTANT AT 0.07% Gev2/HZ FROM B0 TO 700 I
DECREASING AT & DE/OCTAVE FPRON 704 0 2000 BZ POR 48 MINUTES BER AxI5 -
THREE ORTHOGONAL AXES. DESICN SHOCK = THREE TERMINAL SAWTGOTH FULSTS ¢
20 G PEAX AMPLITUDE AND 11 MS DURATION APPFLIED IN BCTH DIRECTIONS ALSNS
EACH OF THREE ORTHOGONAL AXES. INTERNAL LEAKAGE MAX OF 0,001 SCC/HRk AT
70 F AND 120 PSID FOR BOTH FREON AND WATER.

IN=VEHICLE TESTING = PUMP CHECXS ARE PERFURMED AND FUMP OUT PEESSURE IS
CONTINUQUSLY MONITOREDR WHEN THE VEHICLE I5 POWERED UF! SERVES AS AN
INDICATION QF BLOCKAGE IN THE LoQP. x
OMRED - FPUMP QUTLIT PRESSURE I35 CONTINUQUSLY MONITORED WHEN THE YENMTICIC
IS POWERED UF AMAND SERYES AS AN INDICATIOH QF BLOCMAGE IN THE LOCE.
WATER IS SAMPLED PER SPEC SE-5-0073 DURING SERVICING. -

(C) INSPECTION

RECEIVING INSPECTION
RAW MATERIAL AND PURCHASED COMPONENTS REQUIREMENTS ARE YERIFIED EY
INEPECTION. PARTIS PROTECTICN 15 VERIFIED BY INSPECTION

CONTAMINATION CONTROL

SYSTEMS FLUID AMALYSES FOR COWTAMINATION ARE VERIFIED BY INSPECTICON.
CONTAMINATION CONTROL PLAN IS VERIFIED BY INSPECTION. COKTAMINATION
CONTROL PROCESSES AND CLEAM AREAS ARE VERIFIED BY INSPECTION.

ASSEMRLY/INSTALLATION

MANUFACTURING, IWSTALIATION AND ASSTMBLY OPERATIONS ARE VERIFIED §Y
INSPECTION. ESHEET METAL PARTS ARE INSPECTED AND WERIFIED BY IMSEECTICN
SURFACE FINISHES VERIFIED BY INSPECTION. DIMENSIONS VERIFIED BY
INSPECTION

CRITICAL PROCESSES
WELDING IS VERIFIED BY INSFECTION. ALL WELDS ARE STRESS RELIEVED AFTER
WELDING, VERIFIED BY IRSFECTION. BRAZING IS5 VERIFIED BY INSFECTIOQN.

HONDESTRUOCTIVE EVALOATION

HEARDER WELDS TQ THE TUBES ARE FENETRANT AND X~-RAY INSFECTED. OTHEE
WELDS (MOUNTIRG FADS AND HEADER WELDS TO THE CORES) ARE PENETRANT AND
10X MAGNTPICATION VISUALLY INSFECTER. DBRAZES ARE VERIFIED BY PROUF ANE
LEAKE TE2TS.

TESTING
INSPECTION VERIFIES THAT RESULTS OF ACCEPTANCE TESTING AND FLOWRATEIS A7
WITHIK SPECIFIED LIMITS.
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AANTLING/PACTAGING
HANDLING AND PACYAGING REQUIREMENTS VERIFIED BY INSFECTION.

(D) FAILURE HISTORY
NS FAILURE HISTORY ARRLICABLE T8 RESTRICIED FLOW, WCL FAJILIFRY MODE. THE
INTERCHANGER HAS SUCCES3FULLY PERFORMED WITHOUT FAILUBE THROUGH THE
DURATICH OF THE SHUTILE PROGRAM.

{E)] OPERATIONAL USE
TRS.
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